Accepted 15 December 1987 Case reports Case 1 A 26 year old right handed Sudanese was admitted with a day's history of headache, vomiting, drowsiness, confusion and fever. He had experienced intermittent bifrontal headache with no special features for 8 months. During this period he had recurrent fever, was anorexic and had lost weight. Four months prior to admission he had been having episodes of weakness in the right limbs associated with difficulties in choosing the correct words although he could understand what was said to him. Most of these episodes lasted about 10 minutes and none lasted more than an hour. He often drank unpasteurised goat and camel milk.
Brucellosis is a common infection in Saudi Arabia
and still occurs in most developed countries.' 2 The nervous system may be affected diversely with complex symptomatology arising from the involvement of the meninges, cerebral vessels, central nervous system and cranial and peripheral nerves. [2] [3] [4] [5] The purpose of this report is to document our experience of 11 cases whose presentation mimicked several neurological syndromes and diseases, most of which improved with treatment. The cases with acute meningitis are not included as they have already been described elsewhere.6
Patients and methods
All patients suspected of brucellosis on the basis of their clinical features had blood taken for brucella culture and standard (Widal) agglutination tests for Brucella abortus and melitensis titres. For the primary culture, tryptic soy broth was used and if positive, the subculture was done on blood agar incubated in 10% CO2 for at least 48 hours. The primary culture was usually kept for at least 6 weeks if the initial result was negative. The tests for antibiotic sensitivities were done by disc diffusion technique using isosensi test media. Those patients with neurological symptoms or signs indicating a mass lesion in the central nervous system had CT scan of the brain or myelography. Electromyography (EMG), nerve conduction and evoked response studies were done whenever indicated. Cerebrospinal fluid (CSF) was taken for cells, protein, glucose, culture and brucella titres in nine patients. Brucella species were identified on the basis of established micro-biological criteria but facilities for identification of individual species are not yet available.
Case 1 A 26 year old right handed Sudanese was admitted with a day's history of headache, vomiting, drowsiness, confusion and fever. He had experienced intermittent bifrontal headache with no special features for 8 months. During this period he had recurrent fever, was anorexic and had lost weight. Four months prior to admission he had been having episodes of weakness in the right limbs associated with difficulties in choosing the correct words although he could understand what was said to him. Most of these episodes lasted about 10 minutes and none lasted more than an hour. He often drank unpasteurised goat and camel milk.
On examination he looked ill, was wasted and had a temperature of 39°C. He was drowsy and confused but easily rousable. He had neck stiffness, positive Kernig's sign and mild left hemiparesis. Clinical and CSF findings (table 1) were compatible with tuberculosis and he was started on streptomycin, rifampicin, INH and ethambutol while awaiting further laboratory results including tests for brucellosis. The following day he was fully alert, orientated and apryexial. Brucella species were later isolated from the CSF and brucella agglutination titres were raised in both serum and CSF (Table 1) . Detailed investigations for stroke risk factors such as echocardiography, electrocardiography, haemoglobin electrophoresis, serum lipid analysis and serological tests for collagen disorders were normal.
The antituberculosis drugs, except rifampicin, were discontinued and replaced by trimethoprim-sulfamethoxazole (TMP-SMZ). The patient continued to improve clinically and his antibody titres declined. He was discharged symptom free 5 months prior to admission she had bouts of vertigo which lasted 2 weeks and improved. On examination she looked ill, had a temperature of 38°C and a palpable spleen. The blood pressure was on several occasions 140/90mmHg lying down but 110/80mmHg standing up. This procedure also precipitated vertigo. She had trunkal ataxia but no other neurological signs. Urine culture grew Streptococcusfaecalis for which she was treated with ampicillin 500mg six hourly and TMP-SMZ two tablets twice daily while awaiting the results of the tests for brucellosis. However, there was marked improvement on this regimen and at the time of discharge 3 weeks later she was free of symptoms. In the meantime investigations showed high brucella agglutination titres and brucella species were grown from blood culture (table 1). The neurological tests (table 2) were normal.
Six months later she had recurrence of her symptoms. This coincided with high Brucella abortus and melitensis titres of 1/320 but she was subsequently lost to follow-up. Case 3 A 60 year old Saudi female was admitted with a 2 week history of left sided weakness of gradual onset with sudden deterioration. There was no disturbance of consciousness and she was not known to be hypertensive or diabetic. She had had mild non-specific headache intermittently for a year and recurrent joint pains for a month prior to admission. She had been drinking raw goat and camel milk regularly for several months and several members of her family were already known to have brucellosis for which they were receiving treatment at this hospital.
On examination she had a temperature of 39 5°C and a palpable spleen. She was fully conscious and orientated.
There was a mild left hemiparesis with the face and arm more affected than the leg. The cardiovascular system including the blood pressure was normal. Serial CT brain scans with contrast were normal.
The diagnosis of brucellosis was confirmed by the finding of high brucella agglutination titres in serum and subsequent culture of brucella species from blood (Table 1) Lateral lumbar disc prolapse with Myelography Obliteration of the L4 nerve root sphincter dysfunction and myelopathy flaccid areflexic quadriparesis with bilateral extensor plantar responses and ataxic gait out of proportion to the weakness. Both proximal and distal musculature were equally affected. Sensation was normal.
The EMG and the nerve conduction studies were consistent with mild sensorimotor polyradiculoneuropathy. Serological tests and CSF findings were compatible with brucellosis (table 1). After 2 months treatment with vibramycin, TMP-SMZ and rifampicin he was ataxic but able to walk independently. There was no recovery of hearing and the deep tendon jerks and plantar responses remained unchanged. Case 6 A 60 year old Saudi male presented with a 6 month history of intermittent fever, general malaise, wasting and weakness of all his limbs and difficulty in walking.
On examination he was thin, had generalised muscle wasting and weakness which was greater in the lower limbs and brisk tendon jerks. The laboratory investigations, compatible with brucellosis are shown in table 1. The nerve conduction studies and the EMG indicated diffuse motor neuron involvement. He responded well to streptomycin and doxycycline in standard doses for 10 days and 3 weeks respectively during which time he walked independently. Case 7 A 60 year old Saudi male was seen in the medical out-patients with a 3 month history of general body aches, joint pains, low backache and intermittent fever. He regularly drank raw camel milk.
On examination he looked well, was apyrexial and had no abnormal physical signs. Brucella agglutination titres were raised (table 1). He was put on a course of TMP-SMZ two tablets twice daily but 2 weeks later he was admitted because of weakness of the right arm and increased pain in the right shoulder of 3 days duration.
Examination confirmed profound weakness without wasting or fasciculations of the right deltoid, biceps, brachioradialis and, to a lesser extent, the triceps. Passive movements of the right shoulder joint were normal. The shoulder abduction and elbow flexion were MRC grade 0 and 2 respectively. Right biceps and brachioradialis jerks were absent and triceps jerk was diminished.
TMP-SMZ was stopped and streptomycin 750mg intramuscularly once daily and tetracycline 500mg orally four times a day were started. The following day his shoulder pain was much less but he was still unable to move it voluntarily. However, after 5 days treatment he started to move his shoulder and by the end of 2 weeks he was generally much better and could move his right arm easily at all joints. At the time of discharge 18 days later he was symptom free, but the biceps and brachioradialis tendon jerks were still absent and remained so for the next 3 months. Right shoulder abduction, elbow flexion and extension improved to MRC grade 4, 6 weeks after admission. Case 8 A 30 year old Saudi female complained of generalised weakness, fatiguability, intermittent headache, blurring of vision, vomiting and low grade fever for 4 months. Her symptoms had deteriorated and she was unable to walk in spite of being on antibiotics for a month prior to admission. There was no history of raw milk ingestion and she had not been in contact with farm animals. She had aborted at 5 weeks, 8 months previously.
On examination she was apyrexial. There was symmetrical mainly proximal flaccid areflexic quadriparesis. The lower limbs were more affected. Serum and CSF brucella agglutinin titres were raised and the CSF showed a high lymphocyte count and markedly raised protein content (table 1) .
The EMG showed denervation and the nerve conduction studies were normal. Sural nerve histology was normal. She has slowly improved on treatment with rifampicin and doxycycline and can now, 6 weeks later, walk with the aid of a Zimmer frame.
Neurological syndromes of brucellosis 1019
Case 9 A 20 year old Saudi male who had been regularly consuming unpasteurised milk was admitted complaining of low back pain radiating to the lateral aspect of the right thigh for 5 months. The pain started suddenly and was aggravated by carrying heavy objects, coughing, sneezing and bowel movement. The day after the onset he could only walk with the aid of a stick. By that time the pain was radiating to both thighs. Three weeks later he experienced dribbling of urine and perianal paraesthesiae. Four days prior to admission he was unable to walk or pass urine. There were no systemic symptoms including fever. The systemic examination was normal but his temperature was 37 9°C.
Straight leg raising was limited to 500 on the right and to only 30°on the left. Spinal flexion was also limited. The power and reflexes were normal. He had hypoaesthesiae in the sacral segments particularly perianally but the anal sphincter tone was normal. Myelography was normal. Brucella agglutination titres were high (table 1). His symptoms resolved within the first week of treatment with doxycycline 100mg twice daily. He started to walk on the third day of treatment and his urinary symptoms resolved. On discharge 3 weeks later he was free of any symptoms and remained so in the 3 months of follow-up. Case 
